Protective effects of ceruloplasmin against electrolysis-induced oxygen free radicals in rat heart.
The potentially injurious effects of oxygen-derived free radicals (OFR) on the myocardium can be prevented in part by pretreatment with OFR scavengers or antioxidants. Since ceruloplasmin (CP) has been shown to possess potent antioxidant activity and scavenge a variety of OFR in vitro, we have undertaken to study its protective effects against myocardial injury induced by OFR. CP was freshly purified by a fast method that minimized proteolytic enzyme degradation. Free radicals were generated by the electrolysis (10 mA DC current for 1 min) of a Krebs-Henseleit solution perfusing an isolated rat heart preparation under constant pressure conditions. CP (0.25 microM) afforded 80 and 63% protection (n = 8, p less than 0.05), respectively, against the deleterious effects of electrolysis-induced OFR on left ventricular pressure and coronary flow. The increase in left ventricular end diastolic pressure used here as an index of heart failure did not occur in the presence of 0.25 microM CP. Moreover, CP significantly reduced the increase of norepinephrine washout in the effluent perfusate after electrolysis suggesting a protection against free radical-induced injury to sympathetic nerve endings.